The leaves and stems of Stemodia maritima, collected in the state of Ceara, Brazil, were subjected to hydrodistillation and their essential oils were analyzed by combined GC and GC/MS. The major components found in the leaf oil were β-caryophyllene and 14-hydroxy-9-epi-β-caryophyllene, while in the stem oil β-caryophyllene and caryophyllene oxide were the most abundant constituents. Furthermore, the oils were examined with respect to their larvicidal properties against the larvae of Aedes aegypti and showed LC 50 values of 55.4 ± 1.03 and 22.9 ± 0.85 ppm for the leaves and stems, respectively.
Stemodia maritima Linn. (Scrophulariaceae) is a very common shrub that grows wild in northeastern Brazil near the sea, where it is known as "melosa". It is used to treat stomach ache, dropsy, and swelling by the local population, although some toxic effects in cattle have been reported [1] . Diterpenes possessing antiviral and cytotoxic properties have been isolated from S. maritima [2] , but there is no previous report on its essential oil.
Aedes aegypti is responsible for the transmission of yellow fever in Central and South America and in west Africa, and it is also a vector of dengue hemorrhagic fever, which is endemic to South East Asia, the Pacific Islands area, Africa and the Americas [3] . As the control of the mosquito population in the larval stage is much easier than in the adult stage, new strategies are needed for controlling the proliferation of the larvae of A. aegypti. Several studies have focused on natural products as insecticides for controlling A. aegypti larvae. Compounds and essential oils from herbal plants have demonstrated larvicidal activity [4] [5] [6] [7] [8] , which motivated our group to search for new insecticides from Brazilian plants. The results of the analysis of the volatile components from leaves and stems of S. maritima are listed in Table 1 , in order of elution from the DB-5 column. S. maritima gave sesquiterpenic oils, devoid of monoterpenes and there are similarities and dissimilarities between these oils. The major component detected for both oils was β-caryophyllene, being 31.5% for leaves and 42.0% for the stems. However, the content of caryophyllene oxide was higher in the stems (37.7%) than in the leaves, which showed only 7.4% of this compound. The percentages of oxygenated sesquiterpenes were approximately the same in the leaves (48.7%) and in the stems (48.2%); the .4%, respectively). 14-Hydroxy-9-epi-β-caryophyllene (14.4%) was detected only in the leaf oil.
The essential oils from the leaves and the stems were examined with respect to their larvicidal properties against the larvae of the mosquito, Aedes aegypti, and gave LC 50 values of 55.4 ± 1.03 and 22.9 ± 0.85 ppm, respectively. The larvicidal proprieties of terpenes, such as β-caryophyllene, have been reported previously [9] . In an effort to evaluate the contribution of the caryophyllene oxide, the pure sesquiterpene was tested under identical conditions to the oil and gave an LC 50 value of 50.4 ± 1.20. This suggested that the greater larvicidal activity found for the S. maritima stem essential oil could be attributed to the larger content of this compound in its composition.
Experimental
Stemodia maritima L. was collected in January 2006, during its flowering stage, in Freixeiras-Ceara State (northeast Brazil). A voucher specimen, #38483, has been deposited at the Herbarium Prisco Bezerra (EAC) of the Universidade Federal do Ceará, Brazil.
Fresh leaves were subjected to hydrodistillation in a Clevenger-type apparatus for 4 h, to afford 0.02 % of a pale yellow oil, which was dried over sodium sulfate and stored in a sealed glass vial at low temperature before analysis. The same procedure was applied to the fresh stems to yield 0.08% of a pale yellow oil. The yields (w/w) were calculated based on the fresh weight of the plant materials. The essential oils were analyzed using GC-FID and GC-MS. GC-FID analysis was performed on a Shimadzu GC-17A gas chromatograph equipped with a flame ionization detector using a non-polar DB-5 fused silica capillary column (30 m x 0.25 mm i.d., 0.25 μm film thickness). Hydrogen was used as carrier gas at a flow rate of 1 mL/ min -1 and 30 psi inlet pressure; split ratio 1:30. The column temperature was programmed from 35ºC to 180ºC at a rate of 4ºC min -1 , then heated at a rate of 17ºC min -1 to 280ºC and held isothermal for 10 min; both injector temperature and detector temperature were 250ºC.
The GC-MS analysis was carried out on a Hewlett-Packard Model 5971 GC/MS using a non-polar DB-5 fused silica capillary column (30 m x 0.25 mm i.d., 0.25 μm film thickness); carrier gas helium, flow rate 1 mL min -1 and with split mode. The injector temperature and detector temperature were 250ºC and 200ºC, respectively. The column temperature was programmed from 35ºC to 180ºC at 4ºC min -1 and then 180ºC to 250ºC at 10ºC min -1 . MS were recorded from 30 -450 m/z. Individual mass spectra were compared with those of the MS data base of the Wiley L-built library and two other MS computer library searches using retention indices as a preselection routine [10, 11] , as well as by visual comparison of the fragmentation pattern with those reported in the literature [12, 13] . The chemical components identified in the essential oil of S. maritima are presented in Table 1 .
The larvicidal activity assays were developed using known methodology [14] . Aliquots of oil were placed in beakers (50 mL) and dissolved in H 2 O/DMSO 1.5% (v/v) at concentrations of 1-500 ppm, followed by the addition of 50 larvae at the third stage. Temephos®, a synthetic larvicide, (3.22 ppm) and distilled water containing 1.5% DMSO served as positive and negative control, respectively. Mortality was recorded after 24 h of exposure, and no nutritional supplement was added. The experiment was carried out at 28±2°C and performed in triplicate. Data were evaluated through regression analysis. From regression line, the LC 50 values were read representing the lethal concentration for 50% larval mortality of A. aegypti. The bioassays were performed at the Laboratorio de Entomologia, 
